RESEARCH LETTERS

However, in cases of cocirculation or switch of VOC
with antigenic drift within this period, this minimum
retesting interval should be omitted to adequately
detect SARS-CoV-2 reinfections.
This article was preprinted at https://www.medrxiv.org/
content/10.1101/2022.04.04.22273172v1.
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We studied the effect of booster vaccinations on reducing
household transmission of SARS-CoV-2 B.1.1529 (Omicron) variant in a February 2022 sampling of contacts in
South Korea. The secondary attack rate was lower for
vaccinated versus unvaccinated contacts, and booster
vaccination resulted in a lower incidence rate ratio.
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S

ince its initial detection in November 2021, the
SARS-CoV-2 B.1.1.529 (Omicron) variant has become the dominant strain in South Korea. Its emergence led to a large increase in the number of COVID-19 cases, mainly through household transmission
(1,2). In this study, we sought to estimate the effect
of booster vaccinations on reducing the household
transmission of COVID-19 to guide current COVID-19 mitigation strategy.
This national, retrospective cohort study included all residents in South Korea with laboratoryconfirmed SARS-CoV-2 infection reported during
February 1–10, 2022. The background population was
estimated as 53 million persons according to the 2021
census. Booster vaccinations with mRNA vaccines
were provided in October 2021, reaching ≈30 million
doses (60% of the total population) by February 2022.
We retrieved epidemiologic data, merged with the
national immunization registry of household contacts
of persons infected with SARS-CoV-2, to describe the
difference in secondary attack rates (SARs) by vaccination status. Details of the surveillance system, vaccination program, and dataset employed in this study
are described in a previous study (3). Persons who
had household contact with laboratory-confirmed
SARS-CoV-2–positive patients underwent mandatory PCR testing, regardless of the presence of symptoms, and were put under active surveillance for 10
1
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days. During the quarantine period, PCR testing was
mandated when the household contact had symptoms, and testing was performed on day 9 or day 10 if
the contact had no symptoms.
We defined an index case-patient as a person
with a positive SARS-CoV-2 test result determined
through epidemiologic investigation who was most
likely not infected in the household, a household
contact as a person living in the same home as an
index case-patient, and a household-infected casepatient as a person living in the same home as an
index case-patient who had a positive PCR test result for SARS-CoV-2. We defined partly vaccinated
persons as those who had received the first dose of
a 2-dose vaccination regimen >14 days and fully vaccinated persons as those who had completed a 2-dose
regimen of Pfizer-BioNTech (https://www.pfizer.
com), AstraZeneca (https://www.astrazeneca.com),
Moderna (https://www.moderna.com), or mix-andmatch vaccines (time since vaccination >14 days) or
those who completed a 1-dose regimen of the Janssen/Johnson & Johnson (https://www.janssen.com)
vaccine (time since vaccination >28 days). We defined
a booster dose as a third vaccination dose (>14 days
since administration) after 2 doses of a primary vaccination series.
Data from the period February 1–10, 2022, revealed 163,581 household contacts of index casepatients with PCR-confirmed SARS-CoV-2 (Table).
Within 10 days of active monitoring, 59,982 household contacts were confirmed to have SARS-CoV-2

infection, resulting in an SAR of 36.7%. Children
0–11 years of age had the highest SAR (55.1%), followed by adolescents 12–17 years of age (44%) and
adults 30–39 years of age (44%) (p<0.001). The SAR
was highest in contacts who were unvaccinated
(53%), followed by those who received the Janssen
vaccine (49%) or the AstraZeneca vaccine (37.2%).
The SAR was comparatively lower in contacts who
received the Pfizer-BioNTech vaccine (34.1%), the
Moderna vaccine (32.7%), or a mix-and-match vaccine series (30.4%) (p<0.001). In examining the incidence rate ratio of household contacts according
to the vaccination status of the SARS-CoV-2 index
case-patients (Figure), we found that booster vaccination in household contacts resulted in a lower incidence rate ratio, irrespective of vaccination status
of the index case-patient.
Our findings offer evidence of improved protection against SARS-CoV-2 transmission when household contacts have received booster vaccinations.
Transmission occurred in 36.7% (59,982/163,581) of
the household contacts we studied, a percentage that
falls within the range of results from similar studies
in Denmark (29%–39%) and the United States (67.8%)
(4,5). Another study demonstrated an association between booster vaccination with mRNA vaccines and
protection against symptomatic Omicron infection
(6). Consistent with these findings, our observations
suggest that booster vaccination offers a higher level
of protection against Omicron infection when household contacts are vaccinated and boosted.

Table. Household contacts, household infected cases, and secondary attack rate of SARS-CoV-2 Omicron variant, South Korea,
February 1–10, 2022
Characteristic
No. household contacts
No. household infection cases
Secondary attack rate, %
Total
163,581
59,982
36.7
Sex
M*
80,145
27,595
34.4
F
83,436
32,387
38.8
Age group, y
0–11*
18,456
10,173
55.1
12–17
13,266
5,839
44.0
18–29
26,243
8,497
32.4
30–39
15,920
7,006
44.0
40–49
31,477
12,497
39.7
50–59
33,920
9,302
27.4
60–74
18,037
5,056
28.0
>75
6,262
1,612
25.7
Vaccine type†
Comirnaty/Pfizer-BioNTech*
87,296
29,808
34.1
Vaxzevria/AstraZeneca
1,638
610
37.2
Spikevax/Moderna
19,398
6,335
32.7
Jcovden/Janssen
261
128
49.0
Mix-and-match‡
26,780
8,144
30.4
Unvaccinated
28,208
14,957
53.0

*p<0.001.
†Pfizer-BioNTech, https://www.pfizer.com; AstraZeneca, https://www.astrazeneca.com; Moderna, https://www.modernatx.com; Janssen/Johnson &
Johnsoh, https://www.janssen.com.
‡Heterologous (mix-and-match) vaccinations with mRNA vaccines were provided to AstraZeneca-primed and Janssen-primed persons.
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Figure. Vaccination status of
household contacts relative to the
vaccination status of SARS-CoV-2
Omicron variant index casepatients, South Korea, February
1–10, 2022. Header rows indicate
vaccination status of index casepatients, and vaccination status
categories for their contacts
are displayed below. Error bars
indicate 95% CIs.

The first limitation of our study is that surveillance did not clearly distinguish other potential sources of transmission within a household. Exposure outside the household might have led to some secondary
cases. Second, difference in testing behavior based on
vaccination status might have introduced bias into
our findings. If unvaccinated persons have a different probability of getting tested compared with vaccinated persons, our results could be underestimating
the true effectiveness of vaccines against household
transmission; therefore, results of this study should
be interpreted cautiously. Last, results based on such
a large population might have produced statistical
significance despite small effect size.
In summary, we provide real-world evidence to
better understand the effect of booster vaccination in
preventing household transmission of the Omicron
variant of SARS-CoV-2. Additional studies are needed to determine the effectiveness of booster vaccination in regard to severe infections and deaths across
different age groups. However, the higher SAR in
younger household contacts we studied supports the
need for public health initiatives to extend booster
vaccination in younger age groups.
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We estimated real-world vaccine effectiveness among
skilled nursing facility healthcare personnel who were
regularly tested for SARS-CoV-2 infection in California, USA, during January‒March 2021. Vaccine effectiveness for fully vaccinated healthcare personnel was
73.3% (95% CI 57.5%–83.3%). We observed high realworld vaccine effectiveness in this population.
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T

he COVID-19 pandemic has severely affected
skilled nursing facility (SNF) residents and healthcare personnel (HCP) (1,2). HCP are at high risk for
SARS-CoV-2 exposure during patient care (3,4), and
were among the earliest groups prioritized for COVID-19 vaccination starting in mid-December 2020 (5).
Through June 2021, all SNF HCP in California, regardless of vaccination status or symptoms, were required
to undergo at least weekly screening testing for SARSCoV-2 infection (6). This system provided us with ideal conditions to assess vaccination effectiveness.
We estimated real-world effectiveness of COVID-19 vaccination against PCR-confirmed SARSCoV-2 infections in SNF HCP in California by using
a matched case–control study. We identified SNF
HCP COVID-19 case-patients and controls from
the statewide communicable disease reporting system (Appendix, https://wwwnc.cdc.gov/EID/
article/28/8/22-0650-App1.pdf). We selected persons 18–54 years of age (Appendix) with specimen
collection dates during January–March 2021. We obtained COVID-19 vaccination status from the California Immunization Registry (Appendix).
We defined partial vaccination as >1 vaccine dose
received before specimen collection with a second
dose (if received, for a 2-dose series vaccine) <14 days
before collection, and full vaccination as the second
dose (or 1 dose in a single-dose series) received >14
days before specimen collection. We matched casepatients to controls on specimen collection date and
SNF county by using simple random sampling (without replacement) and a 1:1 ratio. We applied conditional logistic regression to estimate vaccine effectiveness for partial and full vaccination (compared with
no vaccination).
Because of the density-based selection of the
control series, in which controls are time-matched to
case-patients, drawing from a risk set of persons who
are at risk for becoming case-patients at the time the
case is detected, the odds ratio approximates the incidence rate ratio without reliance on the rare disease
assumption (7). We examined age, sex, and California
Healthy Places Index (HPI) composite health score (8)
by using HCP residential address and race and ethnicity (Appendix) as potential confounders.
We performed the analysis before and after excluding case-patients and controls who had previously confirmed positive test results within 90-day
and 180-day windows (Table). We performed analyses by using SAS version 9.4 (https://www.sas.
com). This study received an exempt determination
from the California Committee for the Protection of
Human Subjects.
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